This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. Background: The Osteoporosis Health Belief Scale (OHBS) is a 42-item questionnaire designed to assess susceptibility, seriousness, calcium benefits, calcium barriers, exercise benefits, exercise barriers, and health motivation related to osteoporosis. We aimed to evaluate its psychometric properties to enable the provision of educational tips regarding osteoporosis. Methods: All women who had visited the department of obstetrics and gynecology (OBGYN) and whose bone mineral density was measured from January 2010 to December 2011 were enrolled by interview using the OHBS. We also evaluated the women's general clinical characteristics. Results: One hundred seventy-seven women were enrolled in the present study. In the present study, the barriers to calcium intake subscale had the lowest mean score (15.03±3.02), and the Benefit of Exercise subscale had the highest (23.02±3.03). The scores for participants in their 20s were significantly higher than scores for those in their 70s on the Benefits of Exercise subscale and Barriers to Exercise subscale (P=0.014 and P=0.022, respectively). Conclusions: Education for health motivation to prevent osteoporosis is important for young women. Additional systematic education programs are needed for the general population.
INTRODUCTION
Osteoporosis is an important health issue worldwide, in part because of the current focus in healthcare circles on the aging process. Osteoporosis entails microstructural abnormalities and bone density deficiency that cause systemic bone structure disease and broken bone disease as defined by the World Health Organization (WHO). [1] Osteoporosis is diagnosed using the International Society for Clinical Densitometry (ISCD) or WHO criteria. [1] Recently, the fracture-risk assessment tool (FRAX) using clinical risk factors and measures of femoral neck bone mineral density (BMD) is used to predict the fracture probability. [2] The exact diagnosis and prediction of osteoporosis and identification of osteoporosis risk factors are important; however, prevention is also important. Prevention of osteoporosis should be addressed from a young age.
The importance of eating habits for bone health is widely known in the general We administered OHBS to members of the general population who presented at an obstetrics and gynecology clinic to collect data that would allow us to develop educational tools.
METHODS
The present study was conducted at a university hospital. All women who visited the department of obstetrics and gynecology (OBGYN) and whose BMD was measured from January 2010 to December 2011 were evaluated. The resulting sample included 242 patients. All patients gave verbal consent to complete the OHBS questionnaire. A trained interviewer interviewed the patients at the outpatient office. However, in outpatient office setting, there had been many limitation to interviewer such as very little time to interview each patient, and insincerity of many enrolled patient. Therefore, 65 patients were excluded from the present study because of missing data. Finally, the present retrospective study comprised 177 patients whose femoral neck BMD was checked and who completed the questionnaire.
Information regarding patients' background such as age, body weight, height, and BMD T-score, was obtained from the hospital information system. The weight and height recorded at the time of dual energy X-ray absorptiometry (DXA) evaluation were used. BMD was evaluated at the L1-4 lumbar spine and femoral neck using the same DXA machine (Lunar Prodigy Advance, GE Lunar, Medison, WI, USA).
The OHBS is designed to measure seven constructs: susceptibility, seriousness, calcium benefits, calcium barriers, exercise benefits, exercise barriers, and health motivation. [1] Each item in OHBS is scored from 1 (strongly disagree) to 5 (strongly agree). Six questions constitute one category, and the summary scores are calculated by summing up the scores of each category, which results in the possible score range from 6 to 30. The OHBS comprises 42 items: 1-6: susceptibility; 7-12: seriousness; 13-18: benefits of exercise; 19-24: benefits of calcium intake; 25-30: barriers to exercise; 31-36: barriers to calcium intake; and 37-42: health motivation. In present study, we used a Korean version of OHBS which had translated by our research team.
All results are expressed as the mean±standard deviation (SD) unless otherwise stated. Statistical significance was analyzed by one-way analysis of variance followed by Scheffe's test. A P value less than 0.05 was considered statistically significant. Results were analyzed using the SPSS version 18 software package (SPSS Inc., Chicago, IL, USA).
Informed consent was obtained when the research assistant interviewed patients.
RESULTS
One hundred seventy-seven women between the ages of 24 and 78 years (mean age: 52.23, SD: 9.97) were enrolled in the present study. The patient's mean weight and height were 56.46±8.37 kg and 156.90±5.37 cm. The mean body mass index (BMI) was 22.96±3.23 kg/m 2 (range from 16.11 to 37.56), and the mean T-score at the femoral neck was -0.96±1.22 (range from -4.09 to -1.97). The possible range of scores for each OHBS subscale is 6 to 30. In the present study, the barriers to calcium intake subscale had the lowest mean score (15.03±3.02), and the Benefit of Exercise subscale had the highest (23.02±3.03). These results are shown in Tables 1-3. A comparison of OHBS scores according to WHO category is shown in Table 1 . Significant differences were found between the normal and osteopenia groups and between the normal and osteoporosis groups on the barriers to exercise subscale (P=0.002). Table 2 shows the OHBS scores according to age group. The scores for participants in their 20s were significantly different from scores for those in their 70s on the Benefits of Exercise subscale and Barriers to Exercise subscale (P= 0.014, P=0.022, respectively).
Differences in BMI showed no relationship to the OHBS score (Table 3) . Statistical significances were tested by one way analysis of variances among groups.
b)
The same letters indicate non-significant difference between groups based on Scheffe's multiple comparison test. Normal: -1.0<T-score, Osteopenia: -2.5<T-score≤-1.0, Osteoporosis: T-score≤-2.5. Statistical significances were tested by one way analysis of variances among groups.
The same letters indicate non-significant difference between groups based on Scheffe's multiple comparison test. 
DISCUSSION
The OHBS evaluates an individual's recognition of susceptibility to osteoporosis and awareness of the benefits of prevention or preventive activity, such as calcium intake and exercise. Women with T-scores indicating BMD in the normal-range showed significantly greater awareness of the benefits of exercise compared with those in the osteo- penia and osteoporosis groups. Women in the 20s age group had more information concerning the benefits of exercise, but they also reported greater barriers to exercise compared with women in the 70s age group.
We reported previously on the difference between the WHO diagnostic criteria and the 2008 ISCD criteria. [1] The WHO diagnostic criteria are less stringent than the ISCD criteria and may be over treated for the patients. [1] The Korean FRAX is a good model for estimating fracture probability. And the 25-hydroxy-vitamin D3 levels in postmenopausal women are also lower in Korean women. [4] A variety of factors related to the prevention of osteoporosis, including osteoporosis education, eating habits, general health habits, and exercise, should be evaluated in the general population.
The mean scores on the OHBS indicated that osteoporosis is a serious problem, and exercise is important to prevent osteoporosis. [5] No statistically significant relationship was found between exercise habits and knowledge about osteoporosis, but awareness of the benefits of exercise and awareness of personal susceptibility to osteoporosis were associated. [5] Other surveys have also evaluated beliefs regarding the severity of osteoporosis; [5] however, the belief in personal susceptibility to osteoporosis was low in older adults. [6] A program addressing knowledge about osteoporosis prevention is helpful in encouraging people to learn selfdirection, participation in preventative activities, and information seeking related to the prevention of osteoporosis. However, knowledge itself does not change health beliefs. Responses to the OHBS differed between men and women. [7] Women were significantly more likely to recognize the benefits of calcium intake and to be aware of their susceptibility to osteoporosis, but they also reported barriers to exercising. [8] Individuals in the general population who underwent DXA had an increased awareness of their susceptibility to osteoporosis and of the benefits of calcium intake. [9] The DXA result may provide the motivation and health beliefs necessary to support osteoporosis prevention. [9] We should consider developing an education program based on gender. Our data revealed that individuals in their 20s had good knowledge concerning the benefits of exercise but also reported greater barriers to exercise; young women may be unable to participate in effective exercise because of environmental factors. Young college women considered osteoporosis a moderately severe disease. [10] However, education that increases knowledge about osteoporosis risk factors may decrease the high-risk lifestyle associated with osteoporosis during the college years. [10] Health motivation is needed to encourage young women to exercise for osteoporosis prevention.
The present study has some limitations. It was a singlecenter study with a small sample size, and it considered only OHBS and BMD, along with general characteristics. We did not collect data regarding dietary calcium, exercise patterns, and general life styles such as social life and economic status. And we could not validate the Korean version of OHBS which had been translated by our research team.
We recommend studying the OHBS with other related osteoporosis factors, such as FRAX scores and food habits, to develop an educational program for preventing osteoporosis.
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